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Anaerobic bacteria and herpes simplex virus in
genital ulceration
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SUMMARY Of 91 patients with genital ulceration, herpes simplex virus was isolated from 52
(57%) and Haemophilus ducreyi from 12 (13%); none had syphilis. The difference in incidence of
other aerobes in patients and controls was not significant. Anaerobes, predominantly Bacteroides
spp, were isolated from a large proportion (77%) of men and women patients with ulcers but from
few control men. The most common anaerobic species were B asaccharolyticus and B ureolyticus,
with fewer isolates of the melaninogenicus/oralis group. The bacterial flora of herpetic and non-
herpetic ulcers were similar, but Candida albicans was isolated significantly more often from non-
herpetic ulcers. Anaerobic bacteria may contribute to the pathogenesis of genital ulcers.

Introduction

Non-treponemal genital ulcers have become
increasingly common in England.' Genital herpes
accounts for 40 80O/o of ulcers in developed countries
but only 5-11% in developing countries.2-6 This
contrasts with a prevalence in developing countries of
42-62% for the other major infectious cause of
genital ulceration, Haemophilus ducreyi, which
accounts for only 1-2% in the United States.4 In 1982
we reported a high incidence (29%) of H ducreyi in
genital ulcers in Sheffield, often in association with
genital herpes.5 Various other aerobic bacterial
pathogens (such as Staphylococcus aureus and
P-haematolytic streptococci) have been isolated from
a small proportion of patients. Since the early reports
of Fournier7 and Meleney,8 anaerobic bacteria have
been recognised in phagedenic ulcers of the genitalia,
especially those associated with poor hygiene.
Investigations of anaerobic bacteria, however, have
been inadequate in many studies. When conventional
diagnostic methods were used in Sheffield, anaerobes
were isolated from only 6% of ulcers and were
always associated with other known pathogens of
ulcers.5 In 1978, Chapel et al used more sophisticated
techniques to show the polymicrobial aetiology of
genital ulcers; anaerobic bacteria were present in
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64%7o of ulcers in men, but their presence was not
related to the pathogenesis of the lesions.9
The study reported here was performed to assess a

possible role of anaerobic bacteria, alone or in
association with other pathogens, in genital ulcers.

Patients and methods

PATIENTS
We studied 91 patients (46 men and 45 women)
randomly selected from those attending the depart-
ment of genitourinary medicine of the Royal Hallam-
shire Hospital, Sheffield, with ulcerative lesions of
the external genitalia. Table I shows the demographic
data of these patients, who were typical of the clinic
population in being predominantly young, hetero-
sexual, white, and unmarried. Of 32 patients with a
history of sexually transmitted disease (STD) (13 men
and 19 women), seven had had preceding episodes of
genital ulceration caused by herpes simplex virus
(HSV) but none had a history of syphilis or
chancroid.
A series of 24 men with no clinical evidence of

genital tract infection, who had been studied within
the preceding year,'0 served as controls for the men
patients with ulcerative lesions. The demographic
data for the 24 controls were similar to those for
patients with ulcerative lesions (table I).

COLLECTION OF SPECIMENS
We performed the following investigations routinely
on all patients with genital ulcers. The patients were
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TABLE I Demographic details ofpatients and control men

Men Women Control men
Demographic character (n = 46) (n = 4S) (n = 24)

Mean (range)
years old 27-0 (17-42) 21-8 (15-37) 27-4 (22-49)

Marital state:
Single 30 37 18
Married 16 8 6

Race:
White 44 44 23
Black 2 1 1

History of STD 13 19 10
History of

genital herpes 4 3 1

seen by three members of the clinical staff who
applied standard procedures of clinical examination
and collection of specimens. Exudate from the bases
of the ulcers was collected on three cotton wool
swabs; one was inserted into charcoal Amies's trans-
port medium" to isolate aerobic and anaerobic
bacteria, the second was inserted into virus transport
medium to isolate HSV, and the third was used
immediately to inoculate two plates of Sheffield
medium, one of which contained 5-7% horse
blood,'2 13 to isolate H ducreyi.

The specimens for bacteriological examination
were kept at room temperature and transferred to the
department of medical microbiology, where they
were processed within two hours of collection. Those
for virological culture were kept in the clinic
refrigerator before transfer within four hours of
collection to the department of virology, where they
were stored at - 700C.

After these swabs had been taken, the lesions were
cleansed with saline and abraded to obtain exudate
for dark field microscopy examination for Tre-
ponema pallidum. The Venereal Disease Research
Laboratory (VDRL) test and the Tpallidum haemag-
glutination assay (TPHA) for syphilis were

performed on serum from all patients.
The controls were seen by the same three members

of the clinical staff. Urethral and subprepucial swabs
were taken for culture of aerobic and anaerobic
bacteria as described previously,'0 and blood was
collected for serological tests for syphilis.

LABORATORY INVESTIGATIONS
Isolation of herpes simplex virus HSV
The specimen was inoculated on to confluent
monolayers of human embryo fibroblasts, which
were incubated at 37°C for up to 14 days and
observed daily for the characteristic cytopathic effect
of HSV.

Isolation ofH ducreyi
The two plates of Sheffield medium were incubated
in air with 5% carbon dioxide at 330C for up to seven

days, and strains of H ducreyi were identified as
described previously.5

Aerobic and anaerobic culture
The swab in Amies's medium was agitated and
thoroughly squeezed out in 0-6 ml peptone water
(proteose peptone No 3, Difco). Two drops (O 4 ml)
of this suspension were seeded on to each of five
plates: two blood agar plates (blood agar base No 2
(Oxoid) with 7% defibrinated horse blood (Oxoid)),
one plate of Sabouraud's agar (Oxoid), one of
Rogosa agar (Oxoid), and one of bacteroides
medium (BM) agar with kanamycin 75 mg/l (BMK) 14
on which a 5 ug metronidazole disc was placed for
presumptive recognition of anaerobes. One blood
agar plate, the Rogosa agar plate, and the BMK agar
plate were incubated anaerobically; the other blood
agar plate and the Sabouraud's agar plate were
incubated aerobically. The conditions of incubation
and the methods of isolation and identification of
anaerobes and aerobes have been described
previously. 10

Statistical analysis
We used the X2 test to compare the results obtained
from men patients compared with controls and from
men patients compared with women patients.

Results

Specimens from all patients were examined for the
three established aetiological agents of genital
ulceration: HSV, Tpallidum, and H ducreyi. Table
II shows that no patients or controls had syphilis, but
HSV was isolated from 52 (57Gb) patients with ulcers
and H ducreyi from 12 (13%). The remaining 27
(30%) patients yielded none of these established
pathogens. The predominant bacterial flora in
control men were aerobes, the isolation of which was
significantly less common from men patients with
ulcers (p = <0-01). Candida albicans was isolated

TABLE 11 Microbialflora ofpatients with genital ulceration
and control men

No (%) of subjects from whom the given
species was isolated:

Men Men Women All
controls patients patients patients

Microbial species (n = 24) (n = 46) (n = 45) (n = 91)

Herpes simplex virus 25 (54) 27 (60) 52 (57)
Treponema pallidum
Haemophilus ducreyi 7 (15) 5 (11) 12 (13)
Other aerobic bacteria 24 (100)* 32 (70)* 30 (67) 62 (68)
Candida albicans 5 (11) 10 (22) 15 (16)
Anaerobic bacteria 4 (17)** 33 (72)** 37 (82) 70 (77)

*p<0-0l; **p<0-.f .
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only from men patients with ulcers and not from
control men, but the difference was not significant.
The most signficant difference between men with
ulcers and controls was the predominance of
anaerobic bacteria (p = <0001). The results
obtained from men and women patients with ulcers
showed no significant differences.

TABLE III Aerobic flora ofpatients with genital ulcers and
control men

No (%) of subjects from whom the given
species was isolated:

Men Men Women All
controls patients patients patients

Aerobic species (n = 24) (n = 46) (n = 45) (n = 91)

Coagulase negative
staphylococci 24 (100)** 28 (61)** 28 (62) 56 (61)

Staphylococcus aureus 4 (9) 2 (4) 6 (7)
Coryneforms 24 (100)** 25 (54)** 15 (33) 40 (44)
a-haemolytic

streptococci 6 (25) 5 (11) 6 (13) 11 (12)
P-haemolytic

streptococci 1 (2) 1 (1)
Enterobacteria 1 (4) 1 (2) 3 (7) 4 (4)
Lactobacilli * 9 (20)* 9 (10)

*p<O-Ol; **p<O OOl.

AEROBIC FLORA
Table III shows the aerobic species isolated from
patients and controls. The only significant differences
were the greater prevalence of the normal skin
commensals (coagulase negative staphylococci and
coryneforms) in controls compared with men with
ulcers controls, and the greater prevalence of the
vaginal commensals (lactobacilli) in women with
ulcers compared with men.

TABLE Iv Anaerobic flora of patients with genital
ulceration and control men

No (%) of subjects from whom the given
species was isolated:

Men Men Women All
controls patients patients patients

Anaerobic bacteria (n = 24) (n = 46) (n = 45) (n = 91)

Bacteroides spp: 3 (13)** 30 (65)** 35 (78) 65 (71)
Asaccharolytic group 2 (8)** 26 (57)** 21 (47) 47 (52)
B asaccharolyticus 2 (8)** 23 (50)** 15 (33) 38 (42)
B ureolyticus * 16 (35)* 15 (33) 31 (34)

Melaninogenicus/
oralis group 1 (4) 10 (22)* 23 (51)* 33 (36)
B melaninogenicus 1 (4) 3 (7) 3 (3)
B intermedius 3 (7) 9 (20) 12 (13)
B bivius 6 (13) 7 (16) 13 (14)
B disiens 1 (2) 3 (7) 4 (4)
B oralis 1 (2) 1 (1)

B fragilis 1 (2) 2 (4) 3 (3)
Anaerobic cocci 2 (8) 10 (22) 15 (33) 25 (27)
Clostridium perfringens 1 (2) 1 (1)
Bifidobacteria 2 (4) 2 (2)

*p<O-OI; **p<O-OOI.

ANAEROBIC FLORA
Table IV shows the anaerobic species isolated from
patients and controls. Gram negative anaerobic
bacilli (Bacteroides spp) were significantly more
prevalent in men with ulcers than in controls
(p = <0001), because the asaccharolytic
Bacteroides spp, B asaccharolyticus and B
ureolyticus, were isolated from more men with
ulcers. The differences between men with ulcers and
controls in isolation of the melaninogenicus/oralis or
fragilis groups of Bacteroides, or of clostridia,
bifidobacteria, or the anaerobic cocci were not
significant, although the latter (especially Gram
positive cocci) were more common in patients than in
controls. The prevalence of anaerobic bacteria in
women with ulcers was generally the same as in men
patients. The asaccharolytic Bacteroides spp were
also common isolates in women patients, but so were
species of the melaninogenicus/oralis group, which
are part of the normal vaginal flora.'5

Microbialflora of herpetic and non-herpetic ulcers
Table V shows the bacterial species isolated from 52
patients (25 men and 27 women) who had positive
cultures for HSV and from 39 patients (21 men and
18 women) who were HSV culture negative. The
differences in isolation of H ducreyi, other aerobic
bacteria, or anaerobic bacteria from the two groups
was not significant. C albicans was isolated in signifi-
cantly more (p = <001) patients who were HSV
culture negative. H ducreyi was isolated from three
of the 12 HSV negative patients who yielded C
albicans, but this proportion was no different from
its overall prevalence in all the patients with ulcers.

Discussion

Recent studies in the United Kingdom have shown
considerable variation in the proportion of ulcers

TABLE v Microbial flora of herpetic and non-herpetic
ulcers

No (%) of patients from
whom the given species
was isolated:

Negative Positive
for HSV for HSSV

Microbial species (n = 39) n = 52)

Haemophilus ducreyi 7 (18) 5 (10)
Other aerobic bacteria 26 (67) 34 (65)
Candida albicans 12 (31)* 3 (6)*
Bacteroides spp 25 (64) 40 (77)

Asaccharolytic group 18 (46) 29 (56)
Melaninogenicus/oralis group 11 (28) 22 (42)
Fragilis group 1 (3) 2 (4)

Other anaerobic bacteria 10 (26) 18 (35)

*p<0O0l.
HSV = herpes simplex virus.
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associated with the different recognised pathogens.
Other workers have found HSV in 30-50%, T
pallidum in 3-5%, and H ducreyi in 3-11% of ulcers;
and none of these pathogens in 42-65%.1&I8 In 1982
we found HSV in 8107, Tpallidum in I%o, Hducreyi
in 29%, and no pathogens in 13% of a consecutive
series of patients with genital ulcers attending all
clinics in the department of genitourinary medicine at
all times of day.5 In the present study of randomly
selected patients, mostly attending morning clinics,
we found a smaller proportion of HSV (57%) and H
ducreyi (13%7o) and a larger proportion (300/o) of
patients with none of the recognised pathogens.
These differences may reflect the different approach
to patient selection but they still confirm a higher
prevalence of HSV and H ducreyi than has been
found elsewhere. The results for H ducreyi are
probably partly because of the particularly careful
methods used to isolate this organism.5 19 Samples
from controls were not cultured for H ducreyi and
HSV because the main consideration was to examine
the prevalence of anaerobic bacteria. Although such
investigations would have added strength to the
findings, results of our previous studies have shown
that the prevalence ofH ducreyi and the carriage of
HSV in unselected men were both about 2%o
(Kinghorn, Hafiz, and Barton, unpublished
observation).

Other potentially pathogenic aerobic bacteria were
not common, a finding similar to those of most
previous studies. C albicans was isolated in
appreciable amounts from a small proportion (160/o)
of ulcers. The highly significant difference between
the low (60/) incidence of C albicans in patients with
HSV and the 31 0o incidence in non-herpetic ulcers
may indicate that it causes some genital ulcers. This
supports the findings of other workers that C
albicans can cause erosive lesions and is a primary
pathogen in ulcers, particularly those secondary to
minor trauma, such as the scratching associated with
pruritis.20 21 The three associated strains ofH ducreyi
were probably secondary pathogens (see below).
Anaerobic bacteria were isolated from a large

proportion of ulcers, both herpetic and non-herpetic.
There was no evidence that they had caused the
ulcerative lesions, but they were probably more than
normal commensals merely colonising the damaged
area. The most common anaerobes isolated were
asaccharolytic bacteroides (B asaccharolyticus and B
ureolyticus). These may be found in small numbers
in the normal female genital tract,15 but they are
being recognised increasingly as important pathogens
in various superficial necrotising lesions, such as
perianal and perineal abscesses,22-24 sebaceous cysts23
and abscesses in the non-lactating breast,25 decubitus
and varicose ulcers,26 and diabetic gangrene.29 In

most of these conditions the anaerobes do not
necessarily cause, but appear to affect the continued
development of, lesions and the spreading tissue
destruction, and they are probably at least secondary
pathogens in genital ulcers. The argument is less clear
for the melaninogenicus-oralis group of bacteroides.
These are normal vaginal commensals, but have also
been recognised as potential, perhaps secondary,
pathogens in infections close to their normal habitats
in the mouth and genital tract, such as dental and
facial abscesses,28 chronic otitis media29 and otogenic
brain abscesses,30 and puerperal and postabortal
infections of the uterus.3'
Improved methods of isolating and identifying

anaerobic bacteria in the microbiology laboratory
have shown that they may affect a large proportion
of genital ulcers. This finding raises the question of
whether specific treatment should be aimed at these
organisms. Anaerobes have not been considered in
most work on treating genital ulcers, but this does
not seem to have affected the clinical outcome.
Normally, attention to good hygiene and frequent
saline bathing of the ulcerative lesions will remove
the environmental conditions in which the anaerobes
flourish, and specific treatment may not be
necessary. Some patients with clinical chancroid,
however, develop the important complication of
suppurative inguinal buboes. Examination of fluid
from buboes often fails to disclose H ducreyi, and
examination of bubo fluid by more careful methods
may be advisable. At other sites, such as those of
decubitus and varicose ulcers and diabetic gangrene,
chemotherapy aimed specifically at the anaerobic
bacteria in addition to normal superficial cleansing
methods may increase the speed of healing.
The results of the study reported here suggest that

anaerobes are implicated in the pathogenesis, if not
the cause, of genital ulcers. This is similar to our
previous finding that H ducreyi is a secondary
pathogen in a large proportion of genital ulcers
although not the cause of ulceration in our patients,
a conclusion which is supported by the findings of
other workers.32 It is important that further studies
should now be undertaken to examine the prevalence
of H ducreyi, C albicans, and anaerobes in ulcers
unrelated to HSV infection, and to compare the
effect of treatment with metronidazole on the healing
time of herpetic and non-herpetic ulcers.
We thank the medical and nursing staff of the depart-

ment of genitourinary medicine for collecting the specimens
and recording the patients' data and Mrs Hazel Bland for
typing the manuscript.
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